MWL studies of VHE sources
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LAT and HESS survey
Association of VHE and LAT sources
MWL studies of separate classes:

Young stellar clusters,
'‘Dark’ sources



LAT survey (> 1 GeV)




LAT survey (> 100 GeV)




HESS Galactic Plane Survey
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Survey associations
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Survey areas and sensitivities
have not been published —
statistical investigation of association not straightforward.

Conclusion : Significant spatial association of HE and VHE sources



Survey associations e e oo

Table 1. 0FGL sources with spatially coincident V HE counterpart

LAT source association® class” { b emmor® | VHE y-ray source association?
(°) ") ()
OFGL JO534.6+2201 Crab PSR 134.56 -3/6 005 HESS J0534+220 Crab nebula
OFGL J0835.4-4510 Vela PSR 263.56 -277  0.04 HESS J0835-455 Vela X
OFGL J1418.8-6058 PSR 31334 0.11 0.07 HESS 11415600 (G313.3+0.1 (Rabbit)
PSR J1420-6048 PSR 313.5 0.2 PS HESS 11420607 PSR 114206048
OFGL J1709.7-4428 PSR B1706-44 PSR 34311 -268 0.05 HESS J17058-443
PSR J1718-3825 PSR 3490 -04 PS5 HESS J1718-385 G313.3+0.1 (Rabbit)

OFGL J1907.5+0602 PSR 40.14  -0.82 0.08 HESS J1908+063
OFGL J2032.2+4122 PSR 80.16 098 009 Tev J2032+4130
OFGL J0617.4+2234 SNR/PWN 18908 3.07 0.06 | VER J0616.9+2230 IC 443
OFGL J1615.6-5049 SNR/PWN 33235 -001 023 HESS J1616-508 PSR J1617-50557
OFGL J1648.1-4606 SNR/PWN 33047 -071 018 | Westerlund 1 region
OFGL J1714.7-3827 SNR/PWN 34853 0.1 0.13 HESS J1714-385 CTB 37A
OFGL J1801.6-2327 SNR/PWN 654 -031 011 HESS J1801-233 W 28
OFGL J1834.4-0841 SNR/PWN 2327 -0.22 (.1 HESS J1834-087 W 41
OFGL J1923.0+1411 W 51C= SNR 4913 -04 008 HESS J1923+141 W 51
OFGL J1024.0-5754 Unid 28435 -045 011 HESS J1023-575
OFGL J1805.3-2138 Unid 834 017 019 HESS J1804-216 W 30/PSR J1803-21377
OFGL J1839.0-0549 Unid 2634 008 012 HESS J1841-055
OFGL J1844.1-0335 Unid 2891 -002 015 HESS J1843-033
OFGL J1848.6-0138 Unid 315 -012 016 HESS J1848-018
OFGL J0240.3+6113  LS1+61 303 HMXB 13566 1.08 0.07 VER 10240+612 LS I+61 303
OFGL J1826.3-1451 LS 5039 HMXB 1689 -1.32 0.11 HESS J1826-148 LS 5039




Survey associations

-6 LAT pulsars with VHE sources (PWNe?) [Tam et al. , Arxiv 0911.4333]
-Broad-band spectra still not conclusive on hadronic/leptonic origin.
-High rate of associations allows to weed out EG sources
-No systematic differences between source classes (sample size)
-Spectral mismatches despite spatial association, possibly due

to blending and spatial mismatch

Conclusion different from Funk et al., 2008
(who had used an EGRET source list)

* not all Galactic EGRET sources were real
* more VHE sources
* LAT sources measured at higher energies
* consideration of source extension/error box



HE-VHE associations
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HE-VHE associations

1FGL with ;
many more
Galactic GeV
sources calls g
for repetition. .
g

Enough statistics
to determine more
detailed spectra...

b [deg]

PRELIMINARY

E > 0.1 GeV

E > 10 GeV

e i)

...or search for sources in
iIndividual energy bins
In Fermi data



Examples of well understood spectral mismatches: Vela X (PWNe)
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any 'dark' sources remain unconspicious.
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Main concern: extraction regions

S HESS J1023-575, 0.7 TeV < E < 2.5 TeV
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Example: Westerlund 2
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Stellar cluster
2 PWNe?

cf. E. de Ona-Wilhelmi, S. Ohm
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16.3

Y - emission from young clusters ?

HESS J1614-518

HESS J 1614-518 = Pismis 22 (?) (wind-blown bubble)
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Y - emission from young clusters ?

Bright 'dark’ source: Complex morphology, LMXB?, PWN?, Wd1?

cf. M. Fernandes, E. de Ona-Wilhelmi (opt.image:ESO)
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Y - emission from young clusters ?

Still an excellent candidate for a hadronic dark accelerator:

Electron cooling times (Manolakou et al., 2007) are too short to
allow electrons to reach the entire source.
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...while kinetic energy in
wind-blown bubble is in
the range of 7E52
(Crowther+, 06,07 ) to
4E53 (Starburst99,
Leitherer 99) and can
explain VHE via pp

for 2-10% efficiency.



Dark VHE sources at GeV energies

All 'published’ Galactic HESS sources have X-ray coverage with
XMM, Suzaku, and/or Chandra (F_x/F_vhe mapped).

Several sources remain without plausible counterparts

HESSJ 1616-508 (Matsumoto+07) Many of them are LAT sources

(all in previous collection)

upper-limit !
Frey/Fy > 55

HESS J1804-216 (Bamba+07)

@i

unlD compact sources
Froy/Fx > 13



Dark sources: MC associations?

HESS 1745-303:
Suzaku (2-8 keV)
and neutral iron maps

suggest association
of VHE to MC

As, possibly, in
CTB 37A, W28
and W51C (—)

(see also
Abdo et al. 09)

Fiasson+, ICRC '09
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